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UFT RADIO ARCHITECTURE 
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WIRELESS TRADE-OFF DESIGN CONCERNS 
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NOISE FIGURE CALCULATIONS BASED ON RMS 
VOLTAGE AND CURRENT NOISE SPECIFICATIONS 

ENTER. THE VOLTAGE NOISE DENSITY. e n> AND THE 
CURRENT NOISE DENSITY, i n . FOR THE AMPLIFIER CHOSEN: 



e n :=G-10" a V/sqrt(Hz) 
i n :=M0" 12 A/sqrt(Hz) 

ENTER THE SOURCE RESISTANCE DRIVING THE AMPLIFIER: 



K:1.38*10" 23 J/K 



T:=290K 

PARALELL(x.y):=^ NF(R<0 : =20 -log | 



i 2. D 2 



e n M.K-T.hyi n '-Rs' 



4-K-T-Rr 



IF WE PLOT NOISE FIGURE VERSUS SOURCE RESISTANCE WE CAN GET 
AN IDEA OF WHAT IS THE OPTIMUM SOURCE RESISTANCE. 
IT IS NOT NECESSARILY THE LOWEST RESISTANCE! 



R s :=100.200...100-10 3 



NFIR S ) 



NOISE FIGURE vs. Rs 




lxlO v 



Replacement Sheet 
Sheet 228 of 284 

Appl. No. 09/550,642; Filed: Apr 14, 2000 
Dkt No. 1744.0920001; Group Unit: 2634 
inventors: SORRELLS et al. 
Tel. No.: 202-371-2600 

For: Method and System for Down -Con verting an 

Electromagnetic Signal, and Transforms for Same 



RF+' 



21802- 



FIG. 21BA 



21800 



■o BASEBAND* 



LO 




-21808 



I. 



2180G 



RF-- 



I0AD1 



BIAS 



•21804 



10AD2 



■o BASEBAND- 



FIG. 218B 



21814 



It PHASE- 
CONTROL 
SIGNAL 
RF- 



I- PHASE • 

CONTROL 

SIGNAL 




-<>I+ 



21810 



BIAS 



21812 



■o I- 



FIG. 218C 

/\ 



LO SIGNAL 



COMPOSITE I T+ 
CONTROL SIGNAL 1 i+ 



INPUT RF 
SIGNAL 





I- 




1+ 















\ 



Replacement Sheet 
Sheet 229 of 284 

Appi. No. 09/550,642; Filed: Apr 14, 2000 
Dkt No. 1744.0920001; Group Unit: 2634 
Inventors: SORRELLS et al. 
Tel. No.: 202-371-2600 

For: Method and System for Down-Converting an 

Electromagnetic Signal, and Transforms for Same 



FIG. 218D 



CIRCUIT 
RE-RADIATION 
(mV) 



LO (CARRIER (RE-RADIATION 

FREQ) SHIFTED ABOVE 
CARRIER FREQ) 



FIG. 21 8F 




FIG. 218G 




•21820 



2 18 IB 



21818 



800 MHz 



2.49 GHz 3.29 GHz 



Replacement Sheet 
Sheet 230 of 284 

Appl. No. 09/550,642; Filed: Apr 14, 2000 
Diet No. 1744.0920001; Group Unit: 2634 
Inventors: SORRELLS et a). 
Tel. No.: 202-371-2600 

For: Method and System for Down-Converting an 

Electromagnetic Signal, and Transforms for Same 




Replacement Sheet 
Sheet 231 of 284 

Appl. No. 09/550,642; Filed: Apr 14, 2000 
Diet No. 1 744.0920001 ; Group Unit: 2634 
Inventors: SORRELLS et al. 
Tel. No.: 202-371-2600 

For: Method and System for Down-Converting an 

Electromagnetic Signal, and Transforms for Same 

J 



FIG. 219 

IC CONCEPTUAL SCHEMATIC 



LOCAL 
OSCILLATOR 




SUBSTRATE 



FIG. 220 



BASIC ARCHITECTURE 
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DC EQUATIONS 
Vc=Vin-(Vin-Vinit)-exp(pj^) 

DEFINITIONS: Rin - INPUT RESISTANCE 
Rout - OUTPUT RESISTANCE 

C - CAPACITOR 

tc - CHARGE TIME OR APERATURE 

td - DISCHARGE TIME OR LO PERIOD-tc 

V - INPUT VOLTAGE 

Vinit -INITIAL CAPACITOR VOLTAGE 

Vc - FINAL CHARGE CAPACITOR VOLTAGE 

Vd - FINAL DISCHARGE CAPACITOR VOLTAGE 
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FIG. 228 
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CHARGE TRANSFER 



DEFINITIONS: 

q= CHARGE IN COULOMBS 
C=CAPACITANCE IN FARADS 
V=V0LTAGE IN VOLTS 
A=INPUT SIGNAL AMPLITUDE 

q=C-V 

V=A-sin(t) 

q(t)-C-A-sin(t) 

Aq(t) -C-A-sin(t) -C-A-sin(t-T) 
Aq(t)=C-A-(sin(t)-sin(t-T)) EQUATION A 

Aq(t) EXPRESSES THE CHANGE IN CHARGE ACROSS CAPACITOR C 
DURING APERTURE T. AS CAN BE SEEN, WHEN APERTURE T TENDS 
TOWARDS O.Aq(t) TENDS TOWARDS 0. 
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USING THE SUM TO PRODUCT TRIGONOMETRIC IDENTITY. 

sin(a)-sin(0}=2-sin(^).cos(^> IDENTITY 1 
EQUATION 1 CAN BE RE -WRITTEN AS: 
Aq(t)=2-C-A-sin [i^l-cost-^ 1 ^ 11 ] 

Aq(t)=2-C-A-sin (J-T)-cos(t-J-'T) EQUATION B 



THE sin TERM IN EQUATION B IS A FUNCTION OF APERTURE T ONLY. 
IT IS EASILY SEEN THAT Aq(t) WILL OBTAIN A MAXIMUM VALUE WHEN 
T IS EQUAL TO AN ODD MULTIPLE OF tji.e. , tr 3 v 5 tr. 
THEREFORE. CAPACITOR C EXPERIENCES THE GREATEST CHANGE IN 
CHARGE WHEN THE APERTURE HAS A VALUE OF ir OR A TIME INTERVAL 
REPRESENTATIVE OF 180 DEGREES OF THE INPUT SINUSOID 
CONVERSELY. WHEN T IS EQUAL TO 2m. 4tr. Btr — MINIMAL CHARGE 
IS TRANSFERRED. 
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SOLVING FOR q(t) BY INTEGRATING EQUATION A ALLOWS 
THE CHARGE ON C WITH RESPECT TO TIME TO BE GRAPHED 
ON THE SAME AXIS AS THE INPUT SINUSOID sin(t) . 



q(t) =JC-A-(sin(t) -sin(t-T) ) dt 



q(t)=-cos(t)-C-A+cos(t-T)-C-A 



q(t) -C-A- (cos(t-T) -cos(t) ) EQUATION C 



FIG. 231 




C=l: A*. 5. T=TT 
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FIG. 238 



UNIT DELAY RF FILTERING 




BASEBAND 
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MULTIPLE CRITERIA-ONE SOLUTION 

• OPTIMAL POWER TRANSFER 

• OPTIMAL SIGNAL TO NOISE 
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COMPLEMENTARY FET SWITCH 
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DIFFERENTIAL CONFIGURATION 
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CMOS IMPLEMENTATION BLOCK DIAGRAM 
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PULSE GENERATOR* 1 AT TRANSISTOR LEVEL 
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CMOS "HOT CLOCK" BLOCK DIAGRAM 
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BIPOLAR SAMPLE APERTURE 



SINE WAVE BEING SAMPLED 
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